
CAUFORNIA REGIONAL WATER QUAUTY CONTROL BOARD
SAN FRANCISCO BAY REGION

ORDER No. 93-109
REVISE & RESCIND ORDER No. 89-175
}VASTE DISCHARGE REQUIREMENTS FOR:
CHEVRON U.S.A., INC., RICHMOND REFINERY
RICHMOND, CONTRA COSTA COTINTY

lhe_Califgrnia Regional Water Quality Control Board, San Francisco Bay Region, hereinafter called
the Board, finds that

Description of Dscharger
1. Chevron U.S.A. - Richmond Refinery, a subsidiary of Chevron U.S.A Inc., (hereinafter called

the discharger), owns and operates the Richmond Refinery. The refinery, built at the turn of
the century, produces a broad range of fuels,lubricanb, asphalt and peUochemicals. The
refinery is classified as an integrated refinery as defined by the U.S. Environmental Protection
Aqency in 40 CFR 419.50. The 2,900 acre refinery is located along the southern shore of San
Pablo Bay i1 Contra Costa County. The City of Richmond lies to the east of the facility. To
the east and within one mile from the facility is industrial, residential, commercial and
agriculfural land use. Wastes generated from the refinery's processes have been deposited at
various locations around the refinerv.

Existins Orders
2. The Board" on November 15, 1989, issued Waste Discharge Requiremenb Order No. 89-175.

This Order updates and supersedes that Order. The updated riquiremenb reflect new
information gained from site investigations at the facility and recent changes in the laws
regulating peholeum refineries. This Order establishes new dates and procedures for
continued monitoring and investigations.

3. Other Orders issued for the Refinery are:
93-016 Site Cleanup Requirements for the S.P. Hill Tankfield;
92-lll NPDES permit for the refinely's discharge of treated waste water;
92-092 Site Cleanup Requirements for the Alkane Sector;
92-0L0 Waste Discharge Requirements for Landfill 15;
91-098 cease and Desist order for Pollard Pond and the Hydropib; and
90-146 Site Cleanup Requirements for Plant VAdditives plant

Geolosv
4. The Richmond Refinery and its appurtenant tankfields are located on the peninsula of the

Pobero-San Pablo Ridge, which is composed of steeply dipping Franciscan Complex. The
refining of the petroleum products generally occurs bn the bay fill areas northeast of the ridge.
The southwest side of the ridge consists of steep topography wherein the Franciscan Compl&
has been tenaced for the placement of above grouna petroftum storage tanks. The tankfi-elds
on the southwest si{9.of !!e ridge are the Point Orient Tankfield, S.P. Hill Tankfield, Quarry
Tankfield, and the Office Hill Tankfield.

5. The bay fill_ areas lie within a localized northwest trending graben, or tough, along the eastem
margin of San Francisco Bay. The bedrock of the graben wls down-dropp"a lo"g the now

l



inactive San Pablo fault, the infered toace of which parallels the northeastern face of the
Potrero-San Pablo-Rid-8e, and along the active Hayw'ard fault zone, which forms the westem
scarp of the Berkeley Hills, approximately five mitis northeast of the Refinery.

6' fr: fl-tt lying areas consisb of transgressive and regressive sedimentary sequences of marine
and alluvial sedimenb. Past fluctuations in sea levei created a complei seai?entary sequence
of interfingered estuarine and alluvfl fan de,p-osits overlying the Fr'ancis."t Co-pio uiarocr
Jhg upper!9st d-eposib are artificially placedbay fiU, rairgiig from 3 feet to as much as 30 feetin depth. The fill materials overlie "qa| Muds" *hi"r, 

"or,iiri of silt and silty clay with
abundant plant matter or peat T?re Biy Muds onlap onto the rt*cr."" U.arock and thicken
bayward.

7' The San Pablo-Potrero Ridge topogrlphy is steep to moderately steep terrain The bedrock
consisb of homoctnal sandstones, siltstone* 

".d'shales 
of the Franci^scan Formation, which

commonly outcrop at the site. The outcrops generally dip 40 to 70 degrees towards the
southwest, with a shike roughly parallel *itf,tne ridge.

Hydrogeologic Settin&
8' Three hydrogeologic zones have been identified within the top 150 feet of sedimenb in the flatlying areas of the site; the A-Zone, C-Zone and the B-Zone,iri order of increasing deptlu The

A-Zone is the first water bearing zone and consisb of artificial fill and the naturily 6ccurrinj
peat rich, bay mud. The water table elevation for this zone is within two to ten feet of theground surface and generally discharges to the Bay.

9' The C-Zone is an 80 to 90-foot-thick water bearing zone of interfingered alluvial and estuarine
sediments. These sedimenb generally-have low t[rdraulic conductiirity, but sandy, more
permeable unib occur as channels and lenses. Thi sand units have not been shown to be
contiguous across F: *it", but do appear to be hydraulically connected. However, based. on six
years of chemical data there is no indication that the C-Zone groundwater has been
fSyti$nx" impacted. The discharger has concluded that the"Bay Mud has b..r, 

"r, 
effective

hydraulic barrier between the A anI C Zones and is an adequate'.o"t"i"*""t floor to the
Groundwater Protection lytl.T FPS). These resulb and coircluriotr *"i" ptesented to the
RWQCB in two reporb titled C-Zonilnvestigation - Phase 1 and phase 2, dated February g,
1991 and December Z0,l9gl respectively.

10' The B-Zone, is a relatively permeable unit at approximately 100 feet below the ground surface.It ranges from 5 to 15 feet thick and contains f,it"Uf. watA but has limited production
capacity. The B-Zone occurs under artesian cinditions and appears to be hyiraulically
separate from the overlying zones.

11' As.:ho[l in-Figure-3, 
$-e- 

Re.$ery li:: h four geomorphic/geologic settings refened to locally
as the nFlabr" "Ridger" "Alluvialn and "Transitioni Zones^.

a' The Alluvial Zone is defined as the broad area of alluvial fan deposib, derived from the
Berkeley Hills, east of the Refinery. This zone-represenb flatland. areas in which Bay Mud
was not deposited. The upper poitiot of the auuviat fan deposiitr-G."uy clayey;tth 

-_

low permeability.

b' The Flats Zone comprises the flatland marsh area bounded by San pablo Bay to the north
a1d- exlelding south along.the northeast side of Potero-San itablo Rilg;. For the purpose
of the Refiner5/s investigations, the inland FIab ZonelAlluvial Zone toindary has been
defined to be the S-foot Bay Mud isopach $ine of equal thickness). Thus, the Flats Zone is
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typically und.erlain by at least five Ieet of BayJvlud except where removed bv excavation or

erosion, in local areai of oorr-deposTti=oo, * ir"t" ditPii;;;t aiiittt"ti"r s'ettlement of

overlYing fill.

c. The Ridge Zone consisb primarily of colluvium (slope-wash) overlying deformed

Franciscan Complex rocls expos"d;";P;;;to-S"it p"tto niagu.' The boundary of the

Ridge Zone is defined as thoie "t.* "J?"bero-San 
Pablo Ridge"above the S'foot elevation

contour.

d. The Transition Zone is defined as the area that separates the Flats Zone from the Ridge

Zones. As described above, the Flats-rransition to" a"ty is defined as the sfoot Bay Mud

isopach and. the Ridge-Tranritior, f,Jrni""y it a"ri"td' as'the S0-foot elevation contour'

ffi has chosen to initiate a corrective action proEam.d:db* in the rcPo-rt

nGroundwater protection System (Gd) 
-U"gi"..tiig 

Rep-orf"dated Decemb er 20' l99L {or the

interception of .or,t"Jr,utJa gro,irra*'ut r-froro Uri tacitity to San Pablo Bay' The GPS is

intend.ed.,to be a hydraulic conbol -;;;.;;;t";ed of ; varying combination of slurry wall'

extraction trench and/or extraction *"u*. Grouidwatet .*t".iiotithrough the trenches and/or

wells establishes and maintains a contiguous captur 
"..'o:u 

which prevents migration of

potentially contaminated A-Zone grouridwater past th: GPS alignirent The slurry wall was

installed where thick and/or higtily pu'-t"tf" irtervals of A-Z&re fill soils are encountered' A

low permeability Bav-Mu{ "flo?t':"+l'ffiii:,t::llttone contaminants to the underlving

e-;"'"; i" tn" "iudzonen of the Refinery' (see Figure 3)'

13. The Board has determined. that the GPSproposal is asatisfactory co-rrectivc action measure for

the containment and removal of .orrt"-iLatid groundqater along-the perimeter of the facility

adjacent to sur, p"iio na1.. f" "aaiil'", 
U". air'.f,"rgu" has been iirect6a under separate Site

Clean-up orders- t" **'lu"t" ""L:Y; 
;;;t' l":ailtion within the facilitv therebv

maximiz'ing the efficienry oI the GPS as a corective acuolr.

14. The Monitoring and Reporting Program (M&RP)."thich is included as an attachment to this

Order, is intended to evaluate tt. pirfo*"o.. of the corrective action Proglam above and to

satisfy Article 5, water Qyulity Mojilili;l-*.$""rys classified *uste management unib

(WMU,S). Th. Wffit iiUi.*:"-9t"pt irS Monitoring iod Clo**e requirements at this

refinery ar" uru ct"ss-Il Landfill-ls, At"*--I H;;t;pt" ffidffI, Additives Plant/Plant-l and the

Landfarms. This Order establishes 
" 
*"t r q;'[ty protection standard for those WMU's'

15. Approximately 11,000,linear Ieet of exbaction trench, 5,700linear feet of barrier wall' 18

exbaction wells, 19,000 lineal f.ut oi 
"*naction Pipi"g, and' one groundwater treatnent plant

have been installed as of the fir*t qo"iut "l 
igi3] ft" "*tt""tuigtoundwater 

will be treated in

the Refinery effluent system rya ai-.f,"!LJ it 
"..otdance 

with eiisting NPDES permit

requirements. Fi.u."[oent of u*ttuJ.i'gFo""a**^.::"y be necessary for certain GPS

sefments and will be evaluated on a case-by-case Dasrs'

Refinery Sectors o-,t .empdirtion go:
16. In order to provide phased implementation of the GPS and' remediation Eoals' the discharger

hassubd,ivided.thefacilityintoninegeographicsectors,plusPollardLTls'(seeFigure-4)'
Sector boundaries are generally d;;J[y'a physiographic boundary separating adiacent

sectors, or by the refinery propurty U^.. il.li gtq* sector boundaries for the Alkane'

North yard, and Main Yard Se*oJ-;.*i{'d?" inlurred grogdw;rter drainage divide'

which is generally coincid.ent *ith td&;;Phic drainage divid; along San Pablo Ridge' The
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up gradient sector boundaries for Landfarmo/Landfills, Castro, and Reclamation Sectors are
generally coincident with the Refinery property line. The Bayside Sector 0rlorttr and South),
includes all Chevron properties on the southwestem side of San Pablo Ridge and adjacent io
San Francisco Bay.

17. Each sector has unique hydrogeology and varying degrees of environmental concern The
sectors afe as follows:
o Landfarms/Landfills Sector
a Castro Sector
o Main Yard Sector
o North Yard Sector
. Bayside Sector - North
. Bayside Sector - South
. Alkane Sector
o Effluent Sector
. Reclamation Sector
o Pollard Landfill

With the exception of the Bayside Sector and the Pollard Landfill, all sites described in this
Order are upgradient of the GpS.

18. F: Refinery- Tankfields (foAerly called the Tank Farms), have been or are currently under
hy{to-gg9logic evaluation A hydrogeologic investigation has been conducted for thi following
tank fields:

TAAIKFIELD SECTOR Report Date

Alkane Alkane eBaer

Office Hill Bayside South 9/30/er

s.P. Hill Bayside South 9/30/9r & 4/30/93

Quarry Bayside South e/30/er

Point Orient Bayside North 6nye2

Asphalt North Yard 6r2yn

Poleyard North Yard 6tB/n

Main Main Yard ra3u92

The Alkane Tankfie-ld-is upgradient of the existing Alkane Sector GPS. Poleyard Asphalt, and
Main Tankfields will be within the capture zones of North Yard and Effluent Sectors-' GpS.
Point Orient, Qu1g, S.P. Flill, and Office Hill Tankfields are within the Bayside Sector which
does not have a GPS component

LANDFARMS\TANDFILS SECTOR
19. Landfill 15 is a 41 acre site, of which 13 aces is being operated as a Class-II Landfill for the

primary purPose of placing designated waste from ttre Folard site. Hazardous wastes such as

::fT"t"l sludge and paint sludge, were disposed of in the surface impoundment prior to the
1980's. Other wastes such as resins, water treahnent sludges, catalyst-fines, filter ilays and
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non-hazardous wast€s such as clean fill,lime, dredge spoils and sulfur have also been disposed
of at the landfill in the 1980's. A ROWD/SWAT forthii site was submitted in May 30, l9ti9 and

P-*.qY:lUy, a corrective action plan was submitted in 1991. A combination of physical and
hydraulic barriers have been installed as part of the GPS system adjacent to this iiti. fhis site
is subject to Chapter 15 and is under separate requiremenb by Order No. 92-010.

20. Old Drum Storage Facilig was approximately 180 ft by 90 ft, with.a reported capacity o!. ?.MB
drums. The date of startup is unknown, but the facility was used for dirm storage until
December 1984. The unit was closed in accordance with the DHS approved closure plan
'Closure Plan, Barrel Storage Facility, Richmond Refinery", dated Mrul2,1986 and is-now
covered with an asphaltic concrete cap and has diversion ditches to channel runon/runoff away
from the site.

21. Landfill under Landfarms Numbered 2 and 3 The unit held approximately S0,000 cubic yards
of waste material and is approximately 1200 ft by 600 ft The iite was used for the disposal of
v-alous refinery wastes Tdldi"g goncrete, clay pipe, oily tank sludges, and phthalic arihydride
sludge. This site is completely within the bounds of tottr No.2 Landfarm an?. No.3 Landfarm
1nd, may be the sorq99 of the groundwater contamination found in 9 out of 19 wells completed
in the A-zone. Landfilling at the present locations of Nos. 2 and 3 Landfarms was done iln
about !977 and landfarming was begun in about 1980.

22 Landfarms The Landfanns are subject to EPA Order RCRA 09-884005. The Landfarms have
not received waste since 1987 after which a closure plan was submitted on March 31, 1988.
Pursuant to the consent agreement between the disiharger and the EPA, the discharger has
submitted the Bioremediation Assessment Report (BAR), dated February 28,1992 and-is
preparing a sampling and analysis report to either optimize bioremediition or to modify the
closure plan

CASTRO SECTOR
23. Additives Plant / Plant 1 The discharger submitted a report "Investigation and Proposed

Remedial Actionso dated February 2,1990 for this site. The Addidvei Plantflant l-have been
completely dismantled. However, during operation of the facility, heavy metal-based gasoline
additives were manufactured from abouf tglo to 1970. Hazardous leveli of Chlordan; DDT
and soluble lead exist in the site's soil. This site is subject to the requirements of Site Clean-up
Requiremenb Order No.90-146. This Board has given ipproval for tire discharger to initiate a
corrective action program for this site to include:
a. Encompass the site on three sides by the Casto Sector GpS,

b. Cover the site. The contaminated soils of the site will be covered by a combination of the
Richmond Patkway, passing directly over the site, HDPE plastic and exposed asphaltic
concrete on the non-roadway areas, and

c. The combined cover will provide a low permeability cap over the site and the
encompassing GPS will prevent contaminated groundwater from leaving the site.

24. Heat Exchanger Bundle Cleaning .,lrea This facility consisted of two concrete pits. The pits
were used for temporary- storage of heat exchangerbundle cleaning sludges originating fiom
the accumulation of solids consisting of iron scali or coke on the s[e[ or-tube oJ ttre h-eat
exchanger. fhe pits were approximately 6 feet deep, with walls extended above ground level
about three feet All wastes and the above ground part of the walls were remorrdd to a Class-I
hazardous waste disposal site. The remaining portions of the pit was subsequently filled with
rock aggregate.
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25. Phenol Plant The discharger submitted "Groundwater Investigation, Southeast Corner and
Phenol Planf, Aplj.l?Z,79VL The Phenol Plant was dismantled in 1991 and was located
adjacent to the Refinery Gate 31 and bordered by Castro Street on the east and by General
Chemical on the on the nortlu

MAIN YARD SECTOR
26. Main Tankfield The discharger submitted "Hydrogeologic Investigatioru Main Tankfield",

December 3!, L992. The tankfield is located along the southeast side of San Pablo Ridge and
has had 133 aboveground petuoleum storage tanks located on this site; about half of those have
been dismantled. As of December 31, 1992, the tankfield consisted of 78 tanks, however only 41
tanks (total tankage volume o14.2 million barrels) were active or in use, and 20 of those have
leak detection bottoms.

27. Lake Mead is an unlined catchment basin used for storm water runoff from the central portion

-"f F" refinery. This area is currently used for the temporary containment of accidental ipills,
leaks, stormwater runoff, and tank hydrotesting water. The-basin water is sent to the No.fa
Separator before final teatnent through the effluent system.

28. Lube/lvlarketing and UtilitieVLPD Tankfields The discharger has submitted a Phase-l
Investigation Workplan, dated July l,1992 f.or this area. This Order provides that the
discharger continue with the investigation and submit a report acceptable to the Executive
Officer.

NORTH YARD SECTOR
29. Igomax.Cooling Tower Currently, a network of recovery wells exfoact low pH water from this

site and reclaim it by injecting it into the Cooling Tower for pH control. This site will be
upgradient of the North Yard Sector GPS.

30. Tank Car -Cleaning, Truck Wash. and Rail Car Loading (see Figure-4d for location). firese
units involve washdown of rail cars, tanls, and trucls and therefore have the potential for
washwater, which may contain oily pollutants, to be discharged to the ground. All of these
facilities are upgradient of ttre North Yard Sector GpS.

31. Pond 13 was used to store fluoride salb originating from the hydropib before the salts were
removed for off-site disposal. The pond had a capacity of 2g000 cubic yards and was 500 feet
in-length,-450 feet in width and 4 feet in deptlu The site was used for it least 40 years and it is
believed that no wastes were disposed of irrthe impoundment since 9n. 7A00 cubic yards of
the fluoride salts in the pond were removed in 198Q and 35,000 cubic yards of contaminated
soil were excavated in 1981. Wastes and soil were removed until the fluoride concentation in
the remaining soils was less than 1800 ppm, as approved by the State Deparbnent of Health
Services. This unit was filled with clean soil and ii now ttre site of the Richmond Lube Oil
Plant, built in 1984.

32. Tetragthyl-Lead fIEL) Site was a 40 feet by 60 feet by 4 feet deep surface impoundment with a
-capacity 

of 300 cubic yards and was located south of the No.t Oxidation pond. Up to 2,000
barrels Per-year of tank bottom sludges containing up to 100 ppm of letriethyl lea-d were
disposed of at this site during the 1970's. Approximately five Jiet of sludge and soils were
removed from this site in 1980 and disposed of as hazardous waste. Orginic lead was not
detected in the remaining soils, however total inorganic lead was detected in the remaining
soils at up to 189 ppm. Subsequent to the removal of the hazardous levels of lead, the NoJ
Landfarm was expanded over the site.
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33. Fig Wheels Site was used as a holding area for slop oil emulsion prior to being landfarmed. It
is located near the eastern end of No.1 Landfarm and was a pit measuring 40 feet in length, 15
feet in width, 4 feet in depth with a capacity of 80 cubic yards. trn 1980 liq"id wastes, solid
wastes and contaminated soils from this site were removed and placed in the Landfarms, and
subsequently backfilled with clean fill. The area is now level, covered with gravel and is used
as part of a roadway around Landfarm No.1.

34. Landfill under Isomax and No.l Landfarm holds approximately 400,000 cubic yards of waste
material and clean fill in an area approximately 3000 feet by 500 feet wide along the southern
shoreline of the No.l Oxidation Pond. This area was used for the disposal of slop oil solids,
s-eparator sludge,leaded tank bottoms, and other wastes during early refinery operations. The
date of sta{up and date of closure are un}rrown This gmt may be the sourie of floating
petroleum hydrocarbons found in the groundwater monitoring wells and the soils in the-area
of Landfarm No.1. An RFI workplan was submitted in t99l and revised in 1992 to evaluate
this site. An RFI Report was submitted on November Zl,1992.

35. OiL Water Separators. No.'s 1. 1A. 2. 2A, 13, 15. and CPI have been used throughout the

constructed rn1987 and have replaced 1,2, and.15 and CPL The separators are
operated so that oil is skimmed off the surface and retumed to product tankagi. Solids are
allowed to settle to the bottom and the effluent is routed to the Bioreactor. Historically, the
sludge, which is a listed hazardous waste, was periodically removed from these unib ind
treated in the landfarms. Sludge is now disposed of off-site as a hazardous waste after
volumetric reduction or rerycled as a supplemental fuel.

36. No.l SeParator was constructed in 1912 and has a volume of 2.3 million gallons. The walls
were constructed of conctete and the floor of brick The wastes from this separator were
removed in 1989 and subsequently backfilled with clean fill.

37. No.2 SeParatol was constructed in 1920 and had a volume of 56Q000 gallons. The walls were
conskucted of conctete, however the floor construction material is unknown The wastes were
removed from this separator in 1988 and subsequently backfilled with clean fill.

38. No.15 SeParator was built in 1950 and had a volume of 15Q000 gallons. The walls and floor
wete constructed of concrete. The wastes were telnoved from this separator and subsequently
backfilled with clean fill.

39. CPI Sqparator was 60,000 gallon separator built in 1976 and.removed from service since lggl. k
was predominantly an above-ground unit constructed of one-quarter-inch steel. The above
ground portion has been dismantled and the unit has been baikfilled with clean soil after the
wastes were temoved.

40. No.l Oxidation Pond This pond, originally built in 1959, was separated into 5 compartunenb
for the controlled sequential movement of waste water as a component of the efflueit
beahnent process. For the purpose of this Order, Pass No.l is discussed with the Effluent
Sector below. Passes 2 through 5 are currently inactive but have received process water and
storm water runoff. 

- 
The main purpose of the Oxidation Pond was to provide surge capacip

prior to discharge of the waste water to the Bioreactor, (also discussed with Effluent Sector 
-

below)" The discharger performed sampling and analysis of the pond waters and sludges in
1985 and again in 1989 as part of a ROWD. The investigation determined that the pon?
sludges were non-hazardous but at concentrations which may pose a threat to watir quality
under ambient conditions. Benzene, ethylbenzene, toluene and xylene were found in the

refinery to treat continuous flows of oily process water. Separators 1A and 2A were
constructed rn1987 and have replaced Separators 1,2, and.15 and CPL The separatt
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sedim-enb rangin-g in concenbation to 40m{kg,Z3mgkg,3hg/kg and 140mg&g, respectively,
as well as several poly-aromatic hydrocarbons. Soluble metals were not encounlered at
significant concentrations. The sediments of this pond are considered by Board staff to be
designated wastes. Pass No.l has had ib sedimenb removed and depoJited into Passes 2
through 5 thereby nclean-closingn Pass No.l. The discharger submittid a report on January 1g
1991 summarizing the clean-up activities and sampling program conducted prior to converting
Pass No.l to a permitted clean stormwater impound.

Al Vaika-Ditch was-used to transport storm water from the eastern part of the refinery to the
]{o.A Se-parator. Majka Ditch contained asphalt-like material on its sides which applared to
be a result of spills from the asphalt plant There is no information regarding any historical
use of this area for spills or waste containment 300 cubic yards of contaminited-soil were
removed from the ditch in the fall of 1987. Soil sampling after removal of the waste indicated
that in three out of nine samples, hazardous levels of leid or arsenic remained. A
hydrogeologi-c investigation of Majka Ditch has been submitted in a report submitted to the
RWQCB on Septembet 7, L990. This site is upgradient of the North Yald Sector GPS.

nZ. Pgle@Iankfield This tankfield is located adjacent to the Fluid Catalytic Cracking (FCC)
Plant on the noftheast side of San Pablo Ridge. There arc 32 above-ground storage-tanks in
this tankfield, of which %Lwere in service 

"*1f 1on" 1992, with a totil tankage vo'iume of 2
million barrels; seven of the 24 tanks have leak detection bottoms. The tankfield area also
contains Lake Rushing, Lake Schramm, and four other impound basins. Tank inspection
records and aerial photographs indicate that hydrocarbon releases may have occurred from the
Poleyard Tankfield. Monitoring well water analysis and observations of hydrocarbon
contaminated grgundwater seeping from the soils and bedrock, show that hydrocarbon
contamination of the soil and groundwater is present at this tankfield. Accumulation of free-
phase hydrocarbons has not been observed however, chemical analysis of the groundwater
samples from the site's wells indicate that benzene, toluene, ethylbenzene, xylene and TPH
exist at elevated levels.

43. Lake Schramm is- a surface impoundment 400 feet by 100 feet by 8 feet deep and is located 2000
feet southwest of the No.1 Oxidation Pond. This unlined surfale impoundment was used for
the disposal of 600cubic yards of leaded tank bottoms (13% oil, and120 ppm lead) in 1980. It
is not known whether the site was ever used for another purpose. 1300 Abic yards of material
wete temoved from the site in 1981. In 1989, Lake Schramm Legan to undergo modifications
related to the Storm Water Segregation Project which included iemoving additional
contaminated soil. An investigation report {or this site was submitted on October 31,lg8g.
Lake Schramm has been lined with asphaltic concrete and is currently being used to contain
storm water runoff from the north-cental portion of the Refinery.

BAYSIDE SECTOR
44. The Bayside Sector is separated into a northern sector and a southern sector. The Point Orient

Tankfield and Sump 10 are located in the northern sector. At the present time, all of the tanks
at the Point Orient Tankfield have been dismanfled. The Southern Bayside Sector consisb of
three tankfields, known as the S.P. Hill Tankfield, Office Hill Tankfield and the Quarry
Tankfield. This sector is generally located west of the Pobero-San Pablo Ridge with its steep
topography usually open to the bay.

45. Groundwater occurs at a wide range of depths from as much as 150 feet below ground surface
to occasional surj111ry_eps. Water quality varies throughout the site but the best water quality
can be found in Well No. 344F, in the S.P. Hill Tankfield and completed at about 90 feet if
deptlu The water from this well has total dissolved solids at aboui 670 mgA.
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46. S'P. Hill Tankfield Tank inspection records contain evidence that hydrocarbon releases have
occurred from some t1nks and pipelines in the S.P. Hill Tankfield. Shallow soils excavated
along pipeways and ailjacent to tanks locally contained high levels of hydrocarbon
contamination and hazardous concenfuations of metals, primarily lead. Hydrocarbon
contamination and hazardous levels of lead and mercury were locally present in the berur fill
and bottom soils of Basins 5, 6 and 7. It has been reported that *o.f, of the contaminated soil

,,, 
.has since been removed from these basins, however iesidual contaminant concenbations within
these basins have not been determined. The discharger has been issued Board Order No. 9!
106 for the clean-up and abatement of the contaminated groundwater and removal of the free-
phase hydrocarbons under this tankfield. The dischargeihas installed and is currenfly
operating a free-phase hydrocarbon recovery system where hydrocarbons have been
encountered.

47. Office Hill Tankfield This tankfield includes 20 tanks, 12 of which are in service and 4 of
which have leak detection bottoms. The total tankage capacity of this tankfield is
approximately 1.5 million barrels and currently contains mostly gas-oil or diesel. Several

!o1ng1 ln the tankfield area, also lcrown as Basin 4, encountered hydrocarbon contarnination
in the fill and estuary sedimenb to depths of. 12 teet below the grorind surface. Tank
inspection records include historic evidence of possible releases irom 1451, 1504 and 1506 into
that basin The,discharger has installed and isbperating a groundwater extraction system
where hydrocarbons were encountered.

ns. guarry.-Tq*fietd This tankfield includes 14 tanl6 of which only 3 have leak detection
bottoms. The total tankage capacity of this tankfield is approximately 5.6 million barrels and
currenfly contains mostly cmde oil and refined lube oil. part of this tankfield occupies a
previously quarried southwestem section of San Pablo Ridge and is located adjacent to the
existing American Rock and Asphalt quarry.

49. Point Orient Tankfield In 1990 tanks in this area were taken out of senrice, dismantled and
contaminated soils removed. There is no evidence of accumulations of free-phase
hydrocarbons on the water table along the perimeter of the tankfield. How-ever, based on
observations of hydrocarbon<ontaminated ioil beneath the former tanks, some of the tar*s in
this area may.havg leaked peholeum in the past The discharger submitted a hydrogeologic
investigation for this tankfield on June 23,1992 which determined that minor soil an-d
groundwater contamination exisb at the No.10 S*p area as described below.

50. 10 Sump is an unlined catchment basin which collecb storm water runoff from the former
Point Orient Tankfield. Historic aerial photos suggest hydrocarbon releases may have occurred.
in the past Groundwater analysis from monitoring welis at this site show diesel contamination
at concenhations of up_to 1.7 mfi. Soil analysis show contamination of up to 3,000 mg/kg
diesel and up to 12 mgkg organic lead.

ATKANE SECTOR
51. 11 conjunction with an a-pproved closure plan, Chevron has installed a GPS system along the

shoreline of the Alkane Sector and along the downgradient perimeter of the Hydropits, -
consisting of an extraction trench, slurry wall and extaction wells. The dischargerias
proposed that the GPS will provide corrective action for the upgradient sites of ihis sector.

52. Sulfur Recovery Unit (SRU) Settling Basin The SRU Basin is located west of the SRU No.l.
The basin is concrete lined and was constructed in 1973-1974. It is approximately 10 feet by 6
feet and 8 feet deep and has a capacity of 3590 gallons. The basin reieives sulfite and
sulfurous solutions from the sulfur recovery unit These steams typically have a pH of about 5

Version: September Z, 1993
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Pond has been converted into a pilot waste water enhancemenVwetlands and is a Point Of
Compliance for the refineqy's NPDES permit A portion of the beated Bioreactor outlet water
is directed through this marsh for final tertiary treatnent or "polishing". The Effluent
Treatnent System, Report of Waste Discharge was submitted for this site on August28,l98g
and was approved JuIy 12,1990.

62 The 250 Foot Channel This 25 acre site was excavated to - 40 feet MSL in the early 190ffs.
The use of this facility for wastewater management commenced in the 195ds when the dam at
the outlet of the channel was built The 250 Foot Channel was used as the final conduit for
waters discharged to the Bay. Once-through-cooling water, mixed with water from the No.2
Oxidation Pond and from Chevron Chemical Company's ultimate discharge passes through
this channel and is discharged to the Bay under NPDES permit number CA00051%. Currently,
stormwater from Castro Street, the Refinery and once-through-salt cooling water also passes
through this'unit Sampling and analysis of this channel in 1985 and 1989 for the ROWD
determined that it did not contain hazardous wastes, however Board staff considers the
sediments to be designated waste. The Effluent Treatnent System Report of Waste Dscharge
was submitted for this site on August 28,1:989 and was approved July 12,1990.

63. The 50/100 foot channel is a narrow collection channel located in the souttrern part of the
refinery. Sampling and analysis of the wastes in this channel in 1985 found the wastes to be
non-hazardous. With the installation of the new oiVwater separators, this channel is no longer
used to conduct process water to the bioreactor. Instead, and with Board approval, the
discharger has cleaned the channel and converted it for use in conducting non-contaminated
storm water runoff to the Bay after appropriate sampling pursuant to NPDES permit number
c40005134.

64. Pond 11 This site received waste from the Drum Reconditioning Plant It is believed that the
discharge was an oily waste stream from the plant which may have contained some paint
sludge. .The wastewater was allowed to settle in the pond and the sludge subsequently hauled
off*ite for disposal. The pond's dimensions were 150 feet in length, 50 Jeet in wiaft and 4 feet
in depttu There are no details on the construction of the pond. The wastes were completely
removed lrl.l97g and the site was backfilled with clean fill and leveled. This unit was locatCd
adjacent to the Bioreactor.

65. Pond 14 This site also received waste from the Drum Reconditioning Plant from 1969 to 1979.
Drums were washed in a caustic solution and large amounts of watei to remove the paint and
the paint sludge which was then transferred to the pond. Solids accumulated in the bottom of
the-impoundment, while the overlying water was allowed to overllow through a weir structure
and enter the waste water treatnent ponds. Solids were removed annually and disposed of
off-site. Prior to 1969 the pond was used for disposal of magnesium hydroxide and-calcium
carbonate-generated by the Spaulding precipitator unit The pond hal a capacity of 4300 cubic
yards, and is triangular in shape with dimensions of 220 teet on all sides and 5 ieet in depth.
In the fall of 1980 all wastes were removed from the pond as well as some of the underlying
soils. Wells placed around the unit have not shown evidence of significant groundwatei
contamination.

Version: September 21, 1993
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RECLAMATION SECTOR
66' Reclamation Yard Site is located northeast and adjacent to the No.2 oxidation pond. Thisproperty has been identified as the location of the formel city of Ri"h*;;; Municipal landfillsite' A review of aerial rfo-tosSrtrr indicates that the 

_sj!e_ lvas in operation as early as 1947.Chevron U's.A purchased ttre"site in rgsg. The site is rgso-feet by 500 feet with a depth ofy:ttt^ of a-pproximalely 7,5 fe_et (187,500 cu-bic yards). The discharier r"i*itt a a RoI4/D onMay 26,1989, a Reclamation Secior GPS Maste"r Plan on Decembeit o, igit,and a phase trInvestigation summary-report submitted onF"i*"ry10, :.tl92- In"d;id;;, the d.ischarger hassubmitted to this Boaid and to the u.s. EPA a Recla;ation sector RCRA racruues InvestigationWorkplan dated July 16,1992 which includes the Reclamation yard Gertrude street site, andthe PARR-Richmond site.

az' @ This site was 
-acquired 

by the discharger in 19F4 from the parr-
Richmond Indusbial corporation an$ srii1eq""ffi*"d tlie area for livestock grazing until1958' The 2L ag.e site is located north of Gertrude"Sueet and adjacent to Macat Creek Inaddition, the dis-charger has submitted to this Board and to the u.s. EpA a Reclamation sectorRCRA Facilitiesrnveslgation workplan_dat a Irrylo-igqz -hi.L includes the ReclamationYard, Gerhude Skeet site, and ttre pAnR_ni.#;J;i;.

68' Gertrude Street Sitg This site is approximately 1S0 feet by 800 feet and is located north ofGertrude Street in the eastern porti-on of the fr.eclamatior, S."tor. rr,e aate or startup isunknown, but the discharger purchased the property in 196l and condnued to lease the site tothe Bonner Brothers, who opeiated an auto iir-"r,uir,g and drum reconditioning until 19g4.subsequently, *re ais,ctyrqei disposed gt.""jt*: gro"""a 9yels, the scap metal, junk cars,and miscellaneous debris io an apptopriate disposal iit . roa buried drums were also found atthe site and remove.d 
11"" "ppt6friui..waste- 

iisposal site. During 19gt 60 composite soilsamples were collected from the site prior to its c'onversion to a stormwater runoff containmentsumP' The resulb of soil sampling detected leachable-tlantities of lead above hazardousvalues, and various-priority ana n6n-priority pollutandincluding, rCa,s,pesticides, an4peholeum hydrocarbons. The soil sainpling &a 
"ui 

d.fi"e the lateral and vertical extent ofwaste migration 
1Lflt" 

site. Three groindiater monitoring-lells i"rt"[ua utorrg the westemboundary of the site, were sampred 
L.g-annudty a;;; ot tt. ild.ry;tde Groundwater

Y:3Pd"-s.Program (RGln{P). a nowp *o*p-i" *ls submitted on sJpteiu er ?.s,1989.Additional information on this site was containld in a summary report on the Reclamationsector (titled Phase II Investigation Reclam"fu;a;-)r sutmii'eaio the Boara on February le1992' The Gertrude street sile RowD was deferrea u/trre aiscrrarger in iq89 *hil. the Gps
yva.s {e1el9ped for the Reclamation sector. A GPa M;'ster plan for the Reclamation sectorincluded this site and was submitted_on December t0, lggl._ In addition, tt 

" 
air*r"rger hassubmitted to this Board and to the u.s. EPA'a necramauon sector RCRA Facilities Investigationworkplan dated July 76,1992 which includes th. R;;l".ation yard, Gertrude sbeet site, andthe PARR-Richmond site.

69' Pollard Landfill This site is regulated by_order No. 91{98 issued on June lg, lggl,and will beremediated and closed pursuait to that'Order.

70' section 13227 of the water code requires the Board to review closure plans submitted pursuantto section 25246 of the Health and safety coa" roi har"tao* waste fa-cilities in order to assureadequate protection of water quality. ri'r" go"td -"y .""ait"" ib "d;;;Jof these closureplans.

Version: September Zt, 1993
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Basin PIan
71. The Board adopted a revised Water Quality Contol Plan for the San Francisco Bay Basin

(Basin Plan) on December lL,1991. The Basin Plan contains water quality objectives and this
Order implements the water quality objectives stated in the Basin Plin

7L The beneficial uses of San Pablo Bay and San Francisco Bay in the vicinity of the site are:
Industrial service supply
Navigation;
Contact and non-contact water recteation;
Commercial and sport fishing;
Wildlife and estuarine habitat
Preservation of rare and endangered species;
Fish migration and spawning;
Shellfish harvesting; and,
Estuarine habitat

73. The potential beneficial uses of groundwater underlying the site which is deeper than 100 feet
are:

Indusbial process water and senrice supply
Agricultual supply; and,
Municipal and Domestic Supply.

The shallow water-bearing zones beneath the site have varying water qualities. The specific
beneficial uses and appropriate groundwater quality protection standards for these shallow
water bearing zones will be determined for each water bearing zone based on technical
information to be developed during any investigative or remedial action plan approval process.

California Environmental Quality Act
74. The action to issue waste discharge requiremenb for continued operation of existing waste

management unib and for closure of waste management unib is exempt from the Califomia
Environmental Quality Act (Public Resources Section 2100 et seq.) in accordance with Section
15301 of the Califomia Adminisbative Code.

75. State Board Resoluton No. 6&16. "Statement of Policy with Respect to Maintaining High
Ouality Waters in California" On Octobet 28,1968, the State Water Resources Control Board
adopted a resolution which calls for maintaining the existing high quality of State waters
unless it is demonstuated that any change would be consistent with-the maximum public
benefit and not unreasonably affect beneficial uses.

ze.

Groundwater From Groundwater Clean-up Projecb" On October 19,1988, ttre San Francisco
Bay Regional Water Quality Conbol Board adopted a resolution to encourage dischargers to
rerycle, in some beneficial manner, any groundwater that has been extracted and remEdied of
contaminants. In addition, the resolution encourages minimization of the discharge of treated
water to local receiving waters under a site's NPDES permit whenever possible.

79. Unless otherwise noted, any references to Sections and Articles refer to Chapter 15, Division 3,
Title 23 CCR.

80. The Board, in a public meeting, heard and considered all comments pertaining to the discharge.

a.

b.
c.

d.
e.

L

8.
h
i.

a.

b.
c.
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The discharger shall maintain in good working order, and operate, as efficiently as possible,
any {acility or control system installed to achieve compliance with the requirements of this
Order.

Groundwater Conservation The discharger shall consider the feasibility of reusing all
extuacted groundwater resulting from any remedial ac'tivity, as specified in Board
Resolution No. 8&160.

Any classified Waste Management Unib (WMU's), as determined in any separate site or
sector specific Order shall be closed according to a closure and post-closure maintenance
plan approved by the Executive Officer. The plan shall comply wittr applicable Artide 5,
Water Quatity Monitoring, and Article 8, Closure and Post{losure Maintenance
requiremenb

11. All closure activities shall be under the direct supervision of a registered civil engineer or a
certified engineering geologist

12. Closed I4IMU's shall be provided with at least two permanent monuments installed by a
licensed land surveyor ot a registered civil engineer, from which the location and elevation
of wastes, containment structure integrity, and identity/elevations of monitoring facilities
can be determined throughout the post-closure maintenance period.

If vegetation is proposed to be incorporated into any final Wh4U covel, specific design
coniiderations shall be incorporated into the closure plan to minimize infiltration of 

-
irrigation water. The variety of vegetation shall be selected such that the integrity of any
containment strucfure, including the final cover, will not be impaired.

Sector-specific groundwater monitoring plans shall comply with Article 5 or shatl otherwise
be acceptable to the Executive Officer.

WATER QUALITY PRoTEcTIoN STANDARD - Pursuant to Article 5, S25s0.z the
Constituenb of Concern and respective Concentation Limits are specified in this Order to
be a component of the Monitoring and Reporting Program (M&RPJ, Attachment 1. The
Point of ComPliance is a vertical surface located at the hydraulically downgradient limit of
the WMU which generally coincides with the GPS, where present The monitoring poinb
for the Point of compliance of each wMU shall be specified in the M&Rp.

16. The discharger is in the process of implementing the GPS as a Corrective Action Measure
for remediation of groundwater contamination along the San Pablo Bay side of the
Refinery. The discharger shall operate the corrective action measure for one year after

-compliance 
has been achieved with the Concenbation Limits established by this Order

before any reduction or termination of groundwater extraction is allowe4iee M&RP
attached.

Tf it is determined by the Executive Officer, based on groundwater monitoring information,
that water quality impairment outside of the GPS is not improving, or continies to degrade,
the discharger may be required to submit additional site specific groundwater corrective
action proposals.

Pursuant to $2550.8(e) of Article 5, the discharger has proposed a list of monitoring
parameters, flequency of sampling and frequency of reporting for the refinery's WMU's.
As provided by Article 5, the proposed list shall include thosJphysical paramiters,

13.

15.

17.

18.

Version: September 21, 1998 15
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C. Provisions

1. ALL SECTORS
a. The disch

t""d""d;?:?1:h$i*at with the specifications of this order regarding operatingb. The discharger shall implemen

c. Th" dir.h";;;;;r'.,",*t 
the sector Gps according to the schedure in Appendix r.'fi;t'"'H:fiil:H?n::l*#xtTffi 

l.:?Tff#.f ffi *",:fl.#,,fl H#::"-Z LANDFARMSI
a. * dffi:fxltTfrffilff1"""o 

one, #eL,b' The discharger sharf .^*-r- ..- --- 

** LT qel *y2470 with respect to LandfiII $.u'o"',a','"if ;rili,l"TllH:1ff*ff:sentAgreementRcRA0e-se-0010andib
3. 

sAsT.Ro sEcroR
rne discharger shall comply with Or

4. 
Kry YARD SECTOR 

'der #9c.i746 in regards to the Additives planyplant 
1.

5. ALIA{NE SECTOR
a. The dischargt

issued 

^;i"'iiilsr;rntr 
with the dkane sector site crean-up order No. e2{e2

" fr:"1T*'fi)rymonitor the Arkane secror Gps as approved by this Board onc' 
#:r$frger shall comply with cease and Desist order #gr'g.with regard to the6 

i"',H:11,ffi:i? 
;,f;,$",:li.f,? lf,{,.s1rrr *inr. g*r*" *,J"rl "** No' gadrr issued..fd#;'#r?:^te sector/ s.P. Flill

$ffi?:ffifl|*n, with cease and Desist Order 91-{
g. nrr"r,"-* - . 

-- vvor-r t'4.'et 91498 and with the specifications

F*$lu#nl*tg",r;*:ffi:l:*fr l$$**n#*H
dr

oI
ta.
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9' The..discharger shall obtain and maintain the following Financial Assurance Instrumentuntil the end of the Post-Closure Maintenance Period f"t ""y;;r;ifi;;;; managementunit subject to Article 5 requirements. The. Dscharger shall submit 
" 

r"poJerrery five yearsthat either validates the Instrument's.ongoing.via_bifity oi propor.s and'substantiates any
"::q"-d 

cha-nges [e.g., a documented incr-ease"in the monitoring systems, abilit5r to providereliable e-arly detection of a release can cause a decrease in the Instrumenfs financial
coverage].
REPORT DUE DATE: Jlitr" five-years of the date of adoption of this order, an4 every

five years thereafter.

10' The.discharger thll permit the Board, or itu authorized representative, in accordance withSection 13267(cl of the California Water Code:
ETg upon premises in which afy pollgtign sources exist, or may potentially exist, or inwhich any required records are klpi which may be r.r."""i to the order.

{cc5ss to copy any records required to be kept under the terms and conditions of thisOrder.

ITpldg" of any monitoring equipment of methodology implemented in response tothis Order. ' er ----t

Samling of. any gtoundwater or soil which is accessible, or may become accessible, aspart of any investigation or remedial action program 
"tra.rtut 

ui, by th; di*h";;;r.
11' The discharger shall file with this Board a lepof gf any material change or proposed

change in the character,location, or quantit/of this wiste discharge. For the pu4lose ofthese requitements, this includes aty-propoied change in the boundaries, contours, orownership of any disposal area.

12' The discharger shall notify this Board of-any soil contamination discovered during anysubsurface investigations ionducted on the iefinery property, which may potentially havean adverse impact on ground or surface waters.

14' If the discharger has commenced wotkund.e-r a program or plan approved by the Executiveofficer and is in co,mpliance with the schedule oi wdrk undei tt"t piogram Jr ptar,, thenthe discharger shall be deemed to be in fut] c9mplia1." *itt ttru piog."; oi pt"r, u.rur,though all of the work or tasks to ultimately b";";;;"d h"u" notieen completed.

15' The discharger shall maintain a copy of this order at this site so as to be available at alltimes to site operating personnel. "

16. The Board considers the.property owner an{ {te lperator to have a continuingresponsibility for correcting any problems within tlieir reasonable conhol which arise in the

b.

d.

tt 3:9.li}.:-11Tj:_{f S- poyd.oj any.repgrlble quantity, (42 ganons or more), of oil
;:l"y:H3::*li11ltl:lg*"d1gm1rreragltrt"..""/1ii"i_a'_"d;"-;;;ffi ;'L I,ru fsltgt,|.

3f::**f:*t:,0.{T-.:;y:*:lnotincation "t.*J 
rn1rgd"ir,"n t. ;itht;;;e workins

** :1 f::fug."^ lf 3:'lt and sha' b e f :lowed6 ;tth ";;;*; ;ffi;tffi ; ;i;
l{.p j".,tude.the nature ind volume of spiraj..toui ";;;';t;;;;;ii"fi;ir."li""alocation of spillage.
REPORT DUE DATE: Effective January l, tgg4 and Within

occurrence of the spill
14 calendar days from

Version: September 21, l99B
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CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARD
SAN FRANCISCO BAY REGION

MONITORING AND REPORTING PROGRAM

FOR

CHEVRON U.S.A., RICHMOND FACILITY
CONTRA COSTA COUNTY

oRDER NO. 93-109

CONSISTS OF

PARTS I, II, and III



B.

PART I

GENERAL
Reporting responsibilities of waste dischargers are specified in Sections 13225(a),13267@),
13383, and 13387(b) of the Califomia Water Code and this Regional Board's Resolution
No.73-15. This Monitoring and Reporting Program (M&RP), is issued in accordance with
Provision C.19 of Regional Board Order No. 93-109 .

The principal purposes of a M&RP are: (1) to document compliance with waste discharge
requirements and prohibitions established by the Board, (2) to facilitate the prevention and
abatement of pollution arising from waste discharge, (3) to develop or assist in the
development of standards of performance, and toxicity standardg and (4) to assist the
discharger in complying with the requirements of Article 5, Chapter 15.

This groundwater monitoring program is sub-divided into two groups; those subject to
Article 5 and those that are not i.e. those which do not contain waste management units.
The group subject to Article 5 consists of the Groundwater Protection System (GPS), Pollard,
and the Effluent corrective action programs. The GPS corective action monitoring has
been sub-divided into sector-specific curicula. The group not subject to Article 5
requirements consists of the Bayside North, the Bayside South and the Interior "C" Zone
wells.

SAMPLING AND ANALYTICAL METHODS
Sample collection, storage, and analysis shall be performed according to the most recent
version of Standard USEPA Methods, and in accordance with an approved sampling and
analysis plan. Water and waste analysis shall be performed by a laboratory approved for
these analyses by the State of Califomia. Specific methods of analysis must be identified. If
methods other than USEPA-approved methods or Standard Methods are used, the exact
methodology must be submitted for review and must be approved by the Executive Officer
prior to use. The director of the laboratory or the directo/s designatee, shall supervise all
analytical work in his,/her laboratory and shall sign the lab reports submitted to the
Regional Board. All monitoring instruments and equipment shall be properly calibrated
and maintained to ensure accuracy of measurements. In addition, the discharger is
responsible for seeing that the laboratory analysis of all samples from Monitoring Points
and Background Monitoring Points meets the following restictions:

1. The methods of analysis and the detection limits used must be appropriate for the
expected concentrations. For detection monitoring of any constituent or parameter that
is found in concentrations which produce more than 90% non-numerical
determinations [i.e., 

ntrace" or "ND"] in data from Background Monitoring Points for
that medium, the analytical method having the lowest method detection limit MDL] --
defined in Part 1.C.7. - shall be selected from among those methods which would
provide valid results in light of any "Matrix Effecb" [defined in Part I.C.5.] involved.

2. MDLs and PQLs shall be derived by the laboratory for each analytical procedure,
according to State of Califomia laboratory accreditation procedures. These MDLs and
PQLs shall reflect the detection and quantitation capabilities of the specific analytical
procedure and equipment used by the lab, rather than simply being quoted from
USEPA analytical method manuals. If the lab suspecb that, due to a change in matrix



or other effects, the true detection limit or quantitatiol-ttgt for a particular analytical

run differs significantly from the ruu*utotylattiued MDI/?QL values' the results shall

be flagged. accordingly, along with an e-s-ti-irate of the detection limit and quantitation

limit ictuattY achieved.

All QA/QC data shall be reported, d9.8 with the sample results to which it applies'

including the analytical me'thod, equiprient, practical quantitation limits' recovery rates'

relative percent difference and the reiults oi iquipment and method blanks' matrix

spiked samples, th.;a;;.y..1g.[ty.""ttir analysis, matrix background samples

and lab control ,un1pt"r'. n uaaitibn, u'rtulpit resultsfor method blanks or spike

recovery shall be reported unadjusted'

statistical procedures for determining the significance of 
.analytical 

results need not be

performed for common laboratory contaminints (i._e., methylene chloride, acetone'

ii;il;lh-;[i.di;i;;u"J ai*-o"tyr pr'1,urut l" Neverthiless' analvtical results

involving detection o?tfrese analyte; ii ""y 
i*tq?T-l"t downgradient sample shall

be repor{ed and flagged for easy reference by board sulr'

In cases where contaminants are detected in QA/QC samples [i.e., field, trip, or lab

blanks], tt.. u..o*p",,ying sample results strall te appropriately reported.

TheMDLshallalwaysbecalcrrlatedsuchthatitrepresentsaconcentrationassociated
with a 99% rcihabtltry of a non-zero result

C. DEFIMTION OF TERMS
l.ThenMonitoredMedia,,arethosewaterbearingmediathataremonitoredpursuantto

this Monitoring and Reportingli,;;F . 
The ffigytored Media at this facility is the

ground, water in the .rpp"r-oriuqirirgl ln any other portion of the zone of saflration

lg2d01 "f 
iilililiiLi"'whi9h it would be reasonable to anticipate that waste

conrtituenil "isr"ong 
rro* tr".-iu.ility could be detected, and in any perched zones

underlying the facilitY.

The "Constituents of Concern [COq- are those constituents which are likely to be in

the waste in the f".tlit;;;hin are titety to be derived from waste constituents' in

the event of a release.'Th" Constituents oi Coottttt for this facility are listed in

Appendix I.

The ,,Monitoring Parameters" are a subset of the constituents of concem and are

parameters rrr"a foitl" mafori-ry tJ TFil"g "$-ty .The 
Monitoring Parameters for

the facility are listed in Appendix I. \Ionitoriig Parameters are used to indicate the

condition of the 
^Ji"i"h'media,o 

a.i.*ni"""whether the monitored media has been

impacted Uy u ,igrin.uni ret"ase or whether a clean-up goal has been achieved' For a

detection monitoring Program, the monitoring paramttt.rs Pt:"i-1:j^P*"tj::l:i:dication
of a release. Durinf i .o"*..d". action period, monitoring Parameters Provide a means

io ."ut""a. the effeitiveness of the corrective action'

3.

t.

6.

4. "Standard Obsenrations" refer to:

a) Evidence of erosion;

;i Physical condition of monitoring-point and 
.

c) Evidence oi'pt"J.a 
",ater 

direc"tly adjacent to a monitoring point



7.

8.

10.

11.

"Standard Analysis and Measurements" refers to:
a) Turbidity [only for water samples], in NTU;
b) Water elevation to the nearest 1/100th foot above mean sea level [only for ground

water monitoring]; and
c) Sampling and statisticaVnon-statistical analysis of the Monitoring Parameters.

"Matrix Effect" refers to any increase in the Method Detection Limit or Practical
Quantitation Umit for a given constituent as a result of the presence of other
constituents - either of natural origin or introduced through a release - that are
present in the sample of water.

"Method Detection Limit MDL]-, for a given analytical laboratory using a given
analytical method to detect a given constituent [in spite of any Matrix Effect] means
the lowest concentration at which the laboratory can regularly differentiate - wi+h 99%
reliability -- between a sample which contains the constituent and one which does nol

'Practical Quantitation Limit [PQLI", for a given analytical laboratory using a given
analytical method to determine the concentration of a given constituent [in spite of any
Matrix Effectl means the lowest constituent concentration the laboratory can regularly
quantify within specified limits of precision that are acceptable to the Regional Board
Executive Officer.

"Sample & Analysis Period" means the duration separating sampling and analysis
events from monitoring points or wells, for a given type of monitoring from the time
the next iteration of that event Unless otherwise specified in this M&RP, the period
for sampling and analysis for the Monitoring Parameters is 3 months; [lst Quarter =
January 1 to March 31; Znd Quarter = April 1 to June 30; 3rd Quarter = July 1 to
September 30; and 4th Quarter = October 1 to December 31]. The period for sampling
and analysis of all Constituents of Concem (COC), is every 2 years for the first five
years from the date of issuance of this M&RP, and then once every five years after the
fifth Annual Report unless the Executive Officer requests to continue the once-per-
Zyear COC Sampling and Analysis Event, (i.e. once in1994,1996,1998 and then every
five years).

"Sample & Analysis Evenf'means the point in time that sampling and analysis is
performed from monitoring points or wells, for a given type of monitoring. The
sampling and analysis event will be during the lst Quarter of the Sampling and
Analysis Period.

"Reporting Period" means the duration separating the submittal of a monitoring report
from the time the next iteration of that report is scheduled for submittal. Unless
otherwise specified in this M&RP, the reporting period of the results of the sampling
and analysis period is 6 months; [1st & 2nd Quarters = Januart 1 to June 30; and 3rd &
4th Quarter = July 1 to December 311. The Reporting Period for the Annual Summary
Report extends from January I of the previous year to December 31 of the current year.
The due date for any given report will be 50 days after the end of its Reporting Period,
unless otherwise stated.

"Receiving Watens" refers to any surface water which actually or potentially receives
surface or ground waters which pass over, through, or under waste materials or

1.2.



D.

contaminated soils. In this case the following surface water bodies are considered
receiving waters: San Pablo Bay, San Francisco Bay, Wildcat Creek and Castro Creek

RECORDS TO BE MAINTAINED
Written reports shall be mainained by the discharger or laboratory, and shall be retained
for a minimum of three years. This period of retention shall be extended during the course
of any unresolved litigation regarding this discharge or when requested by the Board. Such
records shall show the following for each sample:

1. Identity of sample and of the Monitoring Point or Background Monitoring Point from
which it was taken, along with the identity of the individual who obtained the sample;

2. Date and time of sampling;

3. Date and time that analyses were started and completed, and the name of the
personnel performing each analysis;

4. Complete procedure used, including method of preserving the sample, and the identity
of reagents used;

5. Calculation of results; and

6. Results of analyses, and the MDL and PQL for each analysis.

REPORTS TO BE FILED WITH TI{E BOARD
1. A written Semi-Annual Monitoring Report shall be submitted once annually. The

second Semi-Annual Report will be the "Annual Summary Report". The reports shall
be comprised of at least the following:

a. Letter of Transmittal
A letter transmitting the essential points in each r,eport shall accompany each reporL
Such a letter shall include a discussion of any requirement violations found since the
last such report was submitted, and shall describe actions taken or planned for
correcting those violations. If the discharger has previously submitted a detailed time
schedule for correcting said requirement violations, a reference to the conespondence
transmitting such schedule will be satisfactory. If no violations have occur:red since the
last submittal, this shall be stated in the letter of transmittal. Monitoring reports and
the letter transmitting the monitoring reports shall be signed by a principal executive
officer at the level of vice president or above, or by his/her duly authorized
representadve. The letter shall contain a statement by the official, under penalty of
perjury, that to the best of the signe/s l.crowledge the report is true, complete, and
correcg

b. The First Monitoring Report shall include a sampling protocol summary. The summary
shall contain at least
1) For each monitored ground water body, a description and graphical presentation

of the velocity and direction of ground water flow under/around the facility, based
upon water level elevations taken semi-annually during the 2nd and 4th quarter
monitoring events;

E.



c.

d.

2l Pre-samplingPurge for Samples Obtained From Wells: For each monitoring well
addressed by the report, a description of the method and time of water level
measurement, of the type of pump used for Purgng and the placement of the
pump in the well, and of the method of purging (the pumping rate, the equipment
and methods used to monitor field pH, temperatue, and conductivity during
purging, the calibration of the field equipment, results of the pH, temperature,
conductivity, and turbidity testing, the well recovery time, and the method of
disposing of the purge water)

3) Sampling: For each Monitoring Point and Background Monitoring Point addressed
by the report, a description of the tlpe of pump - or other device - used and its
placement for sampling, and a detailed description of the sampling procedure

[number and description of the samples, field blanks, travel blanks, and duplicate
samples taken, the type of containers and preservatives used, the date and time of
sampling, the name and qualifications of the person actually taking the samples,
and any other observationsl;

4l Post-Sampling Purge I62550(eX12)G)l: For each monitoring well addressed by the
report, a description of how the well was purged to remove all portions of the
water that was in the well bore while the sample was being taken;

5) Variations from the above protocol shall be included in subsequent reporb.

A map or aerial photograph showing the locations of Monitoring Points;

For each Monitoring Report include laboratory statements of results of all analyses
demonstrating compliance with Part I.B.;

An evaluation of the effectiveness of the leachate monitoring and control facilities, if
present and of the run-offlrun-on control facilities;

CONTINGENCY REPORTING
The discharger shall report by telephone, immediately after it is discovered, evidence of
a significant release that may pose an imminent threat to surface or subsurface waters
of the State from any classified waste management unit or beyond any boundary of the
refinery. A written report shall be filed with the Board within seven days, containing
at least the following information:
1) A map showing the location(s) of release;
2l An estimate of the flow rate;
3) A description of the nature of the discharge (e.9., all pertinent observations and

analyses); and
4l Additional corrective measures underway or proposed.

Should the initial statistical comparison [Part III.A] or non-statistical comparison

[Part III.B] indicate, for any Constituent of Concem or Monitoring Parameter, that a

statistically significant release is tentatively identified, the discharger shall immediately
notify the Regional Board verbally as to the Monitoring Point(s) and constituent(s) or
parameter(s) involved, shall provide written notification by certified mail within seven
days of such determination 152550.80)(1)1, and shall carry out a discrete retest in
accordance with Parts III.C. If the retest confirms the existence of a significant release,

e.

2.
a.

b.



3.

the discharger shall carry out the requirements of Part I.8.2.d. In any case, the
discharger shall inform the Regional Board of the outcome of the retest as soon as the
results are available, following up with written results submitted by certified mail
within seven days of completing the retest

c. If either the discharger or the Regional Board determines that there is significant
physical evidence of a release [52550.1(3) of Article 5], the discharger shall immediately
notify the Regional Board of this fact by certified mail [or acknowledge the Regional
Board's determination] and shall carry out the requirements of Part I.E.2.d. for all
potentially-affected monitored media.

d. If the discharger concludes that a release, or a statistically significant increase in
contaminant concentration, has occurred:
1) Then the discharger shall, within thirty days, sample for all Constituents of

Concem at all Monitoring Points in the immediate vicinity of the observed release
or increased concentration and submit them for laboratory analysis. Within seven
days of receiving the laboratory analytical results, the discharger shall notify the
Regional Board, by certified marl, of the concentration of all Constituents of
Concern at each resampled Monitoring Point Because this scan is not to be tested
against background, only a single datum is required for each Constituent of
Concem at each sampled Monitoring Point [92550.8(k)(t)];

2'l The discharger shall, within 180 days of concluding that a significant release has
occurred, submit a preliminary engineering feasibility study meeting the
requirements of $2550.8(kX6) of Article 5 to provide for a corrective action proposal
or for the improvement of the performance of any existing corrective action.

ANNUAL SUMMERY REPORT
The discharger shall submit an annual report to the Board covering ttre previous monitoring
year. The Reporting Period ends December 31. This report shall contain:

a. A Graphical Presentation of AnalJ4ical Data [$2550.7(e)(14) of Article 51. For each
Monitoring Point and any Background Monitoring Points, submit in graphical format
the laboratory analytical data for all monitoring parameters and for constituents of
concem taken within at least the previous five calendar years, if available. Each such
graPh shall plot the concentration of one or more constituents over time for a given
Monitoring Point or Background Monitoring Point, at a scale appropriate to show
trends or variations in water quality. The graphs shall plot each measured value,
rather than plotting mean values. For any given constituent or parameter, the scale for
background plots shall be the same as that used to plot downgradient data. On the
basis of any aberrations noted in the plotted data, the Executive Officer may direct the
discharger to carry out a preliminary investigation [S2510(dX2)], the results of which
will determine whether or not a release is indicated;

b. All monitoring analytical data obtained during the previous two six-month Reporting
Periods, presented in tabular form as well as on a 3W ot SYE" diskettes, either in MS-
DOS/ASCI format or in another file format acceptable to the Executive Officer. Data
se|s too large to fit on a single 360ren20K8 or 1.2M8/1.4M8 diskette may be submitted
on disk in a commonly available compressed format [e.g., FASTBACK or NORTON
BACKUP, etc.l. The Board regards the submittal of data in hard copy and on diskette



as "...the form necessary for...n statistical analysis IS2550.8(h)1, in that this facilitates
periodic review by the Board's statistical consultanq

A comprehensive discussion of the compliance record, and the result of any corrective
actions taken or planned which may be needed to bring the discharger into full
compliance with the waste discharge requirements;

A written surnmary of the ground water and soil-pore gas analyses, indicating any
changes made since the previous annual reporb and

An evaluation of the effectiveness of the leachate monitoring/control facilities, where
applicable, pursuant to $2543(b,c, & d).

PATI II: MOMTORING AND OBSERVATION SCHEDULE

WATER SAMPLING/ANALYSIS FOR MOMTORING
1. Thirty-Day Sample Procurement Limitation. For any gtven monitored medium and

relative to its respective sector, the samples taken from all Monitoring Points and
Background Monitoring Points to sadsfy the data analysis requirements for a given
Reporting Period, shall all be taken within a span not exceeding 30 days, and shall be taken
in a manner that insures sample independence to the greatest extent feasible
[$2550.7(e)(12X8) of Article 5]. Ground water sampling shall also include an accurate
determination of the ground water surface elevation and field parameters [temperature,
electrical conductivity, tu$idityl for that Monitoring Point or Background Monitoring Point
[$2550.7(e)(13)]. Statistical or non-statistical analysis shall be carried out as soon as the data
is available, in accordance with Part III of this program.

2. Monitoring Points and Background Monitoring Points For Each Monitored Medium: The
discharger shall sample the Monitoring Points in accordance with this M&RP taking
enough samples to qualify for the most appropriate test under Part III for groundwater in
the A-Zone and C-Zone: The Monitoring Poinb are listed in Appendix II.

Monitoring Schedule: The discharger shall sample and analyze groundwater from each
monitoring point listed in Appendix II during the lst quarter of every other year for each
COC and during the lst and 3rd quarter, annually for each Monitoring Parameter, (see
Appendix I).

Determination of Ground Water Flow Rate/Direction [62550.7(e)(15]of Article 5l: The
discharger shall measure the water level in each GPS Corrective Action monitoring well and
determine ground water flow rate and direction in each ground water body described in
Part II.2 at least quarterly, including the times of expected highest and lowest elevations of
the water level for the respective ground water body.

Refine{f-wide "An and nC Zone Water Level Measurements: The discharger shall
determine groundwater flow directions for the "An and "Cn Zone water bearing zones on a
semi-annual basis to assess whether significant change in flow direction has occurred.

d.

e.

3.

D.



Part III: STATISTICAL AND NON€TATISTICAL ANALYSIS OF SAMPLE
DATA DURING A DETECTION MOMTORING PROGRAM

The discharger has the option of using a statistical or non-statistical method to determine if a
release has occured in this monitoring program. One of the non-statistical method options is a
direct comparison of the detected concentrations at a monitoring point with the maximum
allowable concentration limits included in Appendix I. If a maximum allowable concentration
limit is exceeded, the discharger has the additional option of performing one of the statistical or
non-statistical methods included in this section or in Article 5, or the discharger can propose an
statistical analysis acceptable to the Executive Officer. The following is a description of
recommended options available to the discharger.

A. Statistical Methods. The discharger may use one of the following statistical methods to
analyze Constituents of Concern or Monitoring Parameters which exhibit concentrations
exceeding their respective Maximum Allowable Concentration Limits (MACL). Except for
pH, which uses a two-tailed approach, the statistical analysis for all constituents and
parameters shall be one-tailed [testing only for statistically significant increase relative to
backgroundl:

1. One-Way Parametric Analysis of Variance (ANOVA), followed by multiple
comparisons [$2550.7(e)(8XA)1. This method requires at least four independent samples
from each Monitoring Point and Background Monitoring Point during each sampling
episode. It shall be used when the pooled background data for the parameter or
constituent, obtained during a given sampling period, has not more than L5% of. the
data below the PQL. Prior to analysis, replace all "tracen determinations with a value
halfway between the PQL and the MDL values reported for that sample run, and
replace all "non-detecf' determinations with a value equal to half the MDL value
reported for that sample run. The ANOVA shall be carried out at tllre 95% confidence
level. Following the ANOVA, the data from each downgradient Monitoring Point shall
be tested at a 99% confidence level against the pooled background data. If these
mtrltiple comparisons cause the Null Hypothesis [i.e., that there is no release] to be
rejected at any Monitoring Point, the discharger shall conclude that a release is
tentatively indicated for that parameter or constituen!

2. One-Way Non-Parametric ANOVA (Kruskal-Wallis Test), followed by multiple
comparisons. This method requires at least nine independent samples from each
Monitoring Point and Background Monitoring Point therefore, the discharger shall
anticipate the need for taking more than four samples per Monitoring Point, based
upon past monitoring results. This method shall be used when the pooled background
data for the parameter or constituent, obtained within a given sampling period, has not
more than 50% of the data below the PQL The ANOVA shall be carried out at the
95% confrd,ence level. Following the ANOVA, the data from each downgradient
Monitoring Point shall be tested aI a 99% confidence level against the pooled
background data. If these multiple comparisons cause the Null Hypothesis (i.e., that
there is no release) to be rejected at any Monitoring Point, the discharger shall
conclude that a release is tentatively indicated for that parameter or constituent or

3. Method of Proportions. This method may be used if the "combined data sef' - the
data from a given Monitoring Point in combination with the data from the Background
Monitoring Points - has between 50% and,90% of the data below the MDL for the



B.

constituent or parameter in question This method (1) requires at least nine
downgradient data points per Monitoring Point per Reporting Period, (2) requires at
least thirty data points in the combined data set, and (3) requires that n * P > 5 [where
n is the number of data points in the combined data set and P is the proportion of the
combined set that exceeds the MDLI; therefore, the discharger shall anticipate the
number of samples required, based upon past monitoring results. The test shall be
carried out at the 99% confidence level. If the analysis results in rejection of the Null
Hypothesis [i.e., that there is no release], the discharger shall conclude that a release is
tentatively indicated for that constituent or parameteq or

Non-Statistical Method. The discharger may use the following non-statistical method for
the Monitoring Parameters and for all Constituents of Concern which are not amenable to
the statistical tests under Part III.A. The first step of the test involves building a list of
"qualifying constituents" for each Monitoring Point as explained below for each variant of
the test the list is then inspected to see if it meets either of two possible triggering
conditions. Each qualifying constituent at a Monitoring Point shall be determined based on
either (A) the data from a single sample for that constituent, taken during that Reporting
Period from that Monitoring Point, or (B) [where several independent samples have been
analyzed for that constituent at a given Monitoring Pointl from the sample which contains
the largest number of qualifying constituents. Background Monitoring Points shall be
represented by the data from all samples taken from them during that Reporting Period [at
least one sample from each Background Monitoring Point]. The method shall be
implemented as follows:

1. For the Volatile Organics Monitoring Parameter For Water Samples [VOC*"*,1: For
any given Monitoring Point, the VOC*"*, Monitoring Parameter is a composite
parameter addressing all VOCs detectable using USEPA Method 60U602. The test
involves compiling a list of "qualifying constituents" consisting of each VOC [including
any unidentified peaksl which (A) exceeds its MDL in the Monitoring Point sample,
and also (B) exceeds ib MDL in less than ten percent of the samples taken from
Background Monitoring Points. The discharger shall conclude that a release is
tentatively indicated for the VOC."1", Monitoring Parameter if the list contains either
(A) two or more qualifying constituents, or (B) one qualifying constituent that exceeds
its PQL;

2. For Constituents of Concern: Compile a list of constituents that exceed their respective
MDL at the Monitoring Point yet do so in less than ten percent of background samples

[i.e., "qualifying constituents"]. The discharger shall conclude that a release is
tentatively indicated if the list contains either (A) two or more qualifyrng constituents,
or (B) one qualifying constituent which exceeds its PQL.

Discrete Retest [$2550.7(e)(8)(E) of Article 51. In the event that the discharger concludes
that a release has been tentatively indicated [under Parts III.A or III.B], the discharger may
be required to - within 30 days of this indication - collect two new suites of samples for
the indicated Constituent(s) of Concern or Monitoring Parameter(s) at each indicating
Monitoring Point, collecting at least as many samples per suite as were used for the initial
tesl Resampling of the Background Monitoring Poinb is optional. As soon as the data is
available, the discharger shall rerun the statistical method [or non-statistical comparison]
separately upon each suite of retest data. For any indicated Monitoring Parameter or
Constituent of Concern at an affected Monitoring Point, if the test results of either [or both]

c.



of the retest data suites confirms the original indication, the discharger shall conclude that a

release has been discovered. All retests shall be carried out only for the Monitoring Point(s)
for which a release is tentatively indicated, and only for the Constituent of Concem or
Monitoring Parameter which triggered the indication there, as follows:

1. If an ANOVA method was used, the retest shall involve only a repeat of the multiple
comparison procedure, carried out separately on each of the two new suites of samples
taken from the indicating Monitoring Poin!

2. If the Method of Proportions statistical test was used, the retest shall consist of a firll
repeat of the statistical test for the indicated constituent or parameter, using the new
sample suites from the indicating Monitoring Point

I, Steven R. Ritchie, Executive Officer, do hereby certify that the foregoing Monitoring and
Reporting Program:

1. Has been developed in accordance with the procedure set forth in this regional Board's
Resolution 73-16 in order to obtain data and documentation of compliance with waste
discharge requirements established by this Board.

2. Is effective on January 1,1994.

3. May be reviewed at any time subsequent to the effective date upon written notice from
the Executive Officer or request from the discharger upon which revisions may be
ordered by the Executive Officer or the Regional Board.

^/ tt, i \

U/t(,ffi-
sTEVEN R. RITcHIE/"-
EXECUTIVE OFFICER

Date Issued: tt/tt /a s

Appendix I

Appendix II

Constituents of Concern, Monitoring Parameters and Maximum Allowable
Concentrations
List of Monitoring Points
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Consl of Concem Max. Aliowable
Concentration
4gll unl*

otherui* noted

TPH-Diesel
Dissolved Sulfide 100 c

nionized Ammonia-N 150

1,2 Dichlorobenzene 18 mg/l a
enzene 2.6 m

1,4 Dichlorobenzene

Toluene
oroforrn 480

uoride 2.4 ms/l c

Halomethanes 480

otal Soluble Lead 5.5

ity (NTU's)
emperafure N/A

!:

{=

L-

d-
N/A

Constituent of Concem per Sector
Monitoring Parameter per Sector
California Enclosed Bays and Estuaries Plan, Water Quality Objectives for Enclosed Bays
and Estuaries for Protection of Human Health
Califomia Enclosed Bays and Estuaries Plan, Water Quality Objectives for Protection of
Saltwater Aquatic Life.
Tentative Value
Method Detection Limit
= Not Applicable



Appendix II MONITORING POINTS
CHEVRON REFINERY WIDE GROUND WATER

MONITORING & REPORTING PROGrUrvt
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345AT
3{OAT
368F
338F
337F
335F
406F
5ssF

208C
376C
378C
379C
380c
r38c
382c

2WA
4504
227C
375C
110c

3Z3A
5534
5544
555,4

l06c
l25C
320c

2324
2334
234,A

2AA
u4A
3844
5514
5524
GPS4A
186C

104c
ztzc
z]4c
235C
2rc.

778f'
u7A
u8A
u9A
2504
5504
GPS-9A
3nc
t78C

2904
3734
cP5-1A
GPS.2A
109c
238C

2fi^
26?4,

8034
805C

1084
1644
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108c
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